and rotator cuff. The extent of these changes is underestimated by plain-film radiography. A strong association was found between the changes of osteoarthritis (OA) and those related to deterioration of the rotator cuff. Idiopathic OA of the glenohumeral joint was discovered in 10 (20%) of 50 symptomatic patients age 60 years and over. Theories regarding the pathomechanics and interrelations between glenohumeral joint OA and rotator cuff deterioration are discussed.
Degenerative alterations in the glenohumeraljoint are relatively uncommon when compared to those in weight-bearing joints, such as the hip and knee. However, the incidence of osteoarthritis (OA) in the glenohumeral joint increases with age [1, 2] , and the disease may be an occasional source of significant pain and disability [3] . The precise pathogenesis of glenohumeral joint OA is not clear, although hereditary and systemic factors as well as functional stress have all been implicated in its development [4] . In addition, a strong association between glenohumeral joint OA and tear or atrophy of the rotator cuff has been suggested by several investigators [5] [6] [7] [8] . Using both patient and cadaveric material, we investigated OA ofthe glenohumeraljoint in order to establish its pattem, distribution, and correlation with other degenerative alterations of the shoulder. We evaluated 74 cadaveric humeri and 92 cadaveric scapulae from the collection of the San Diego Museum of Man. Of these, 12 were matched pairs. All were well preserved, macerated adult specimens without evidence of adjacent fractures. Of the humeral specimens, 29 were of prehistoric or historic age derived from an expedition to Peru by an anthropologist, Dr. Ales Hrdlicka, in 1 91 3. The other 45 humeri and all of the scapulae were modem specimens donated by a hospital pathology department.
Each specimen was radiographed and examined. Radiographs ofthe humeri were obtained in positions of internal and external rotation. Those of the scapula were obtained with the specimen aligned in a true frontal projection. The neck-shaft angle and the angle of retroversion of the head for each humeral specimen were calculated.
Degenerative changes in the humeri and scapulae were recorded using pictorial maps of the specimens and a grading system of 0 (absent), + (mild), ++ (moderate), and +++ (severe). The following types of degenerative alterations were assessed:
Humerus.
- (1) osteophytosis of the articular margins; (2) ebumation in the humeral head; (3) articular surface irregularities; and (4) enthesopathic changes in the tuberosities, bicipital groove, and anatomic neck (an enthesis is the site of insertion of a tendon, ligament, or articular capsule into bone).
Sca.pula.-(1)
osteophytosis at the margin of the glenoid, subacromial region, and adjacent to the acromioclavicular joint; (2) eburnation at these same sites; and (3) articular surface irregularities.
Patients
A prospective study was accomplished in 50 consecutive patients, 60 years of age or older, who were referred to the Veterans Administration Medical Centerfor radiography of the shoulder. Aadiographs were performed in positions of internal and external rotation. Degenerative alterations, similar to those in the cadaver specimens, were recorded, graded, and correlated with clinical signs and symptoms.
The glenohumeral joint space was measured on images performed with the arm in external rotation [9] . In addition, radiographic signs of atrophy or tear of the rotator cuff were noted. Radiographic studies of other joints were analyzed.
Results

Cadavers
The incidence and severity of degenerative lesions involving cadaveric humeri are indicated in 
